CHAPTER III.
THEORY OF ELECTROMAGNETIC ACTION.

SECTION I.
ACTIONS BETWEEN CURRENTS AND HA&NETS.

THE action of a current on a magnet, discovered by
Orsted in 1820, is the foundation of the modern science 'IUeut.
of electromagnetism, for from it has come by a steady
process of discovery, at once inductive and deductive,
the whole theory of the mutual action of magnets and
currents, and of currents on one another, of the induction
of currents by the motion of conductors in a magnetic
field, and the great modern applications of electricity
to telegraphy and telephony, lighting and transmission
of power, and electric traction. We shall follow to a
certain extent the historical order of development of
this part of the subject, making use freely, however,
for brevity and clearness, of the theorems contained in
the digest of magnetic theory already given, and of the
ideas and methods suggested by later writers, such as
Thomson and Maxwell. Some account of speculations
as to the nature of currents and the rationale of electro-
magnetic action generally will be given in Chapter V,

In Orsted's experiment, as commonly performed, a
magnet is suspended horizontally in the magnetic meri-
dian, and a conductor carrying a current is stretched
parallel to the needle, above it or below it. Theg of pianoforte steel
